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ABSTRACT 
Replication: A Teaching Technique and its Impact 
on Student Open-Closedmindedness 
by 
Dale H. Decker, Doctor of Education 
Utah State University, 1972 
Ma j or Professor: Dr. James P. Shaver 
Bureau of Research Services 
College of Education 
Department: Secondary Education, Curriculum and Development 
The problem for the study was the lack of research on the effect of 
the empirical replication technique on student closedmindedness. The 
replication technique requires the student to repeat, or replicate, 
studies originally conducted by social scientists. In this sense, 
replication is roughly analogous for the social sciences to what 
laboratory experiments are for the natural sciences. Additionally, 
the relationship between college student adjustment-maladjustment and 
open-closedmindedness were explored while controlling for sex and academic 
achievement. 
The control group (N•61) attended two lectures and a discussion 
section per week which dealt with introductory social science materials. 
The experimental group (N•BS) was exposed to the normal instruction 
plus performing empirical replications. The data were analyzed using 
three stages of statistical analysis; Pearson product-moment correlations, 
two-way analysis of variance, and covariance. 
The difference between the posttest dogmatism means of replication 
and control students was not significant at the .05 level. However, the 
null hypothesis preducting no difference between maladjusted and non-
maladjusted subjects mean posttest D-Scale scores was rejected at the 
.01 level of significance, Although the replication control group 
posttest difference was not significant at the .05 level, the reduction 
in mean pre to post D-Scale mean scores for the experimental group was 
twice the reduction for the control group and would have been significant 
with alpha set at .10. These findings lead to the conclusion that al-
though its effect was not statistically significant in this study, the 
replication technique may still hold educational promise meriting 
further research. 
(94 pages) 
CHAPTER I 
The Problem 
Historically, a major goal of general education has been to 
develop citizens who can function within our pluralistic society. 
Educational theorists, in discussing their concern with promoting 
participating citizens in a democracy, usually identify the need to 
develop openness; openness as a goal for each and every citizen within 
a society and, therefore, a goal for society as a whole. For example, 
in discussing the goals of citizenship education, Hanna (1970) 
stated, "Perhaps most American educators would agree upon the desirability 
of educating young people so that they will believe in and work for the 
development of a free and open society" (p. 212). Charles Frankel 
(1968) indicated that "The ideal of the open society proposes that men 
live under arrangements all of which are open to question" (p. 77). 
If openness is an ideal of our society and a goal of individual citizen-
ship, then a primary educational goal must be to develop openmindedness 
in each individual student. 
John Dewey, in Democracy and Education (1929)identified open-
mindedness as an attitude that needed to be cultivated in the public 
schools. 
Openness of mlnd means accessibility of mind to any and 
every consideration that will throw light upon the 
situation that needs to be cleared up, and that will 
help determine the consequences of acting this way or 
that. Efficiency in accomplishing ends which have been 
settled upon as unalterable can coexist with a narrowly 
opened mind. But intellectual growth means constant 
expansion of horizons and consequent formation of new 
purposes and new responses. (p. 206) 
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Taba (1962) agreed with Dewey (1929) that the number of students 
who possessed compartmentalized and linear thinking patterns represented 
a problem of crucial importance . She approached the problem of counter-
act i ng restrictive thinking in students by charging schools with the 
responsibility to" ••• cultivate forms of thinking that are more 
appropriate for dealing with problems that are interdependent and that 
always include the human variables" (p. 42). Carl Rogers (1969) under-
scored the need to seek alternative forms of thinking through his 
development of a model which identified the characteristics that con-
tribute to becoming, what Rogers called, a fully functioning person. 
At the foundation of the model is the pervasive construct of openness 
which is, according to Rogers' definition, in direct opposition to 
defensiveness and rigidity. To Rogers, both defensiveness and rigidity 
impede becoming a fully functioning human being, while the development 
of openness reinforces the process. 
There appears, then, to be support in the literature for the pro-
motion of openmindedness in students as one of the basic objectives of 
education. As Frumkin (1961) stated: 
One might conclude •.. that education, by helping to 
decrease dogmatism in individuals, is aiding one of the 
most impor tant aims of our democratically oriented society, 
namely the creation of the kind of citizen who is more likely 
to act upon the basis of reason and critically thinking than 
on impulse, emotion, and blind acceptance of dogma. (p. 402) 
Although openness as a general construct is related to the concern 
of general education, it must be defined and operationalized to be 
studied effectively. There have been periodic attempts to arrive at 
a satisfactory and operable definition of openness. However, no con-
sensus was found in the related literature on an adequate definition 
of the specific concept prior to 1960. An ambitious and successful 
research attempt to explore and define the related concept of authoritar-
ianism was the collective research of Adorno , Fraenkel-Brunswick, 
Levinson, and Sanford (1950). Adorno and his colleagues (1950) 
described the behavior traits held in common by people who were iden-
tified as "potentially fascistic", which they labeled authoritarian . 
Consequently, both to identify and quantify the extent of the "authori-
tarian type" character structure, Adorno and his associates (1950) 
developed several scales which centered upon the fascistic individual. 
To many researchers, the concern with fascistic predispositions 
detracted from the generalizability of the research and, thus, from 
the usefulness of the concept of authoritarianism. The construct of 
authoritarianism sufficed until the more pervasive concept of dogmatism 
was advanced by Rokeach (1960). Subsequently, the concept of dogmatism 
eclipsed the concept of authoritarianism as indicated by the relative 
attention given the two constructs in the research literature within 
the past decade. Rokeach (1960) defined personality" ••. as an 
organization of beliefs or expectancies having a definable and measurable 
structure" and pointed out that the" ••• extent to which a person's 
belief system is open or closed is a generalized state of mind" (p. 7). 
Further clarification of the construct of open-closedmindedness will be 
included in the next chapter. 
Every study must have a central thrust and, given the multiplicity 
of personality constructs and theories available in the literature, a 
single focus had to be established for this study. The personality 
construct selected to be emphasized was Dogmatism, the general pre-
disposition of an individual to be closedminded, as measured by Rokeach's 
D-Scale . 
At the same time, despite the call for general education to promote 
student openmindedness, no adequate strategy or technique has been 
advanced to enable educators to satisfactorily meet this objective . 
Harvey (1969), after carrying out several research studies dealing with 
c losedmindedness and learning, observed that reducing students ' closed-
mindedness is often a desired goal. He suggested that the reduction 
might be accomplished by using "different methods and approaches" 
(p. 26). On the o ther hand, although Harvey (1969) called for new 
"methods and approaches", he failed to suggest any. 
The necessity for controlled research to explore how openmindedness 
might be promoted while closedmindedness might be reduced has been 
succinctly stated by Kemp (1962): 
Research is essential to discover those experiences which 
are conducive to closedmindedness. Of equal or greater 
need is research to increase and improve understanding of 
the conditions which would be expected to help the closed-
minded, If indications are correct, these would be condi-
tions ... which .•. encourage the individual to become 
more self-directive . (p. 15) 
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One pos s ible approach or method for meet i ng t he ob jective of 
i ncreased openmindedness is called the replication technique (Straus 
& Nelson, 1968). Because the replication technique is central to this 
s tudy, it must be defined in some detail. The replication technique 
requires the student to repeat, or replicate, studies originally 
conducted by social scientists . In this sense, replication is roughly 
analogous f or the social sciences to what laboratory experiments are for 
the natural sciences (Straus & Nelson, 1968). However, the analogy does 
not hold up when what the student is asked to observe in the two in-
stances is compared. In the natural sciences, the phenomena observed 
are specifically selected for the laboratory and in fact are usually 
referred to as laboratory specimen. Not so in the replication process, 
for the phenomena observed by the student are himself and the rest of 
the students involved in the same replication process. 
In general, to perform a soc~al science replication, the student 
progresses through the following stages in sequential order. The first 
two stages are performed only once for any given group while the last 
stage is performed with each and every replication problem. 
Initial Stage (performed once only)--Each student who will 
subsequently perform the replications completes a question-
naire which provides the basic raw data or observed phenomena 
required for all of the subsequent replications to be performed. 
Second Stage (performed once only)--The observations as collected 
by the questionnaire are recorded and, subsequently entered on 
a "code sheet". Each single code sheet, therefore, contains 
all of the data from one questionnaire or one person ceded in 
numerical form. The code sheets are compiled into a single 
"Data Booklet" which is then made available to each student 
who will perform replications. 
Third Stage (performed with each replica t i on)--A r esearch 
report reprint from a professional journal is read by the 
student prior to performing the replication. 
a) The student writes a brief hypothesis based upon the 
variables contained in the journal article report. 
b) The raw data from the code sheets, contained in the 
Data Booklet previously compiled from the students' 
questionnaires, are tabulated to determine if the 
class's responses reveal the same results as did the 
original research. 
c) A "laboratory report" is written in which the sample, 
the variables used, and the findings are described, 
and in which the student presents a written discussion 
and interpretation of the findings. 
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Personal classroom experience with the technique, which facilitates student 
self-direction and individualized experiences, led initially to the antici-
pation that the replication technique might have an impact on open-
closedmindedness. The theoretical underpinnings for this expectation 
will be developed in the review of the literature chapter. 
Data are lacking on the effectiveness of the replication technique 
in promoting openmindedness within the social sciences specifically and 
within general education as a whole. However, the impact of the laboratory 
experience in the natural sciences has been investigated by several re-
searchers over the years, This research will also be discussed in the 
following chapter. Nevertheless, although the base of support is rather 
tenuous, a tentative generalization appears to be warranted that the 
student laboratory experience promotes a general understanding of "how the 
scientist works ." Included as objectives of the laboratory experience 
are such skills as predicting from principles, operating carefully and 
accurately, observing closely, appraising results, applying statistical 
techniques, and interpreting data (Watson, 1963). 
The replication technique as discussed by Staus and Nelson (1968) 
attempts to develop most of the skills attributed to the natural science 
laboratory experience. Specifically, Straus and Nelson (1968) stated: 
Our experience has been that this combination of materials 
of personal interest, problems of scientific importance, and an 
objective empirical approach to their analysis constitutes a 
method of instruction which will provide understanding of the 
research process and an appreciation of attempts to make the 
critical statements amenable to empirical observation and test. 
We believe that such an understanding and application of the 
research process is an essential part of liberal education. (p.S) 
Often new instructional techniques are developed and discussed in 
some detail in the literature before specific research determines their 
effectiveness. That is the case with the replication technique. The 
problem underlying the present study is, then, the lack of research to 
determine whether the technique of empiri cal replications, which involves 
using the understanding scientific me thodology, would reduce student 
closedmindedness. 
To summarize to this point, closedmindedness is viewed as a negative 
factor which detracts from citizenship by reducing the individual's ability 
to reason and think critically. On the other hand, the instructional 
technique of empirical replications may reduce student closedmindedness 
through experiences which promote scientific understanding and methodology. 
Further, the last or third stage of the replication technique allows an 
emphasis upon student self-direction and individualization of instruction 
which should reinforce the technique of reducing closedmindednesa. The 
problem is the lack of research on the effect of the replication 
technique on student closedmindedness. 
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CHAPTER II 
Review of Literature 
The primary purpose of this research was to investigate the effects 
of the replication teaching technique upon student closedmindedness. 
To explore more fully the relationship between the independent variable, 
the replication technique, and the dependent variable, closedmindedness, 
other variables were utilized. These variables were sex, scholastic 
ability, and maladjustment and non-maladjustment in the college setting. 
The review of the literature is, therefore, approached in terms of the 
independent variable, the replication technique, and criterion measures 
of the other variables under study--the Rokeach D and Adorno F-Scale 
to quantify openmindedness and the College Maladjustment (Mt) Scale 
to categorize maladjustment. 
Replication Literature 
Little if any literature is available which deals directly with 
replication as a teaching technique, much less with its relationship 
to changes in dogmatism or closedmindedness. Historically, laboratory 
experiences similar to the replication technique have been used in 
classes in the natural sciences with the specified intent of developing 
scientific understandings. For example, Lahti (1956) suggested that 
the value of a laboratory experience in the natural sciences is the 
development of the student's ability to reorganize the facts he knows, 
to recognize the important factors of the problem, to delimit the problem, 
and to design an experiment. 
Lahti's (1956) comments were based on his research conducted at 
the University of Minnesota in a general education course in natural 
science. The three hundred thirty-eight students enrolled in the course 
wer e all non-science majors with fifty-two of the class being females. 
The purpose of the study was to explore the tenet: "If laboratory 
problems are to be used, the student should be placed in a creative 
situation in which critical analysis of a previous solution is required" 
(Lahti, 1956, p . 150). The students were randomly assigned to different 
laboratory sections using the incomplete block research design (Lahti, 
1956). Three measures were utilized to assess the learning of the 
control group (students receiving a traditional science lecture-
laboratory course) and the treatment group (the students exposed to 
problem-solving, laboratory-oriented instruction). All three measures : 
The Interpretation of Data Test, the Design an Experiment Test, and the 
Performance Test were collectively designed by the researcher to assess 
the students' ability to interpret data, to reorganize the facts they 
knew, and to formulate plans for the solution of a problem. Lahti 
reported, "In all the separate analyses of the tests the F-ratio 
approached or exceeded the five percent level of significance" (p. 162). 
Of parallel concern with Lahti's research, an example of the ongoing 
attempt to assess the effectiveness of the laboratory experience in the 
natural science, is the research conducted by Kruglak (1953, 1955a, 
1955b, and 1958) . The studies involved several different groups, 
including college general physics laboratory groups, college elementary 
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physics laboratory groups, and high school physi cs laboratory groups. 
In each instance, the group exposed to the laboratory experience, as 
would be expected, was superior to the non-laboratory group on tests 
designed to measure laboratory outcomes. 
While the research conducted by Lahti and Kruglak was directed 
toward the acquisition of certain skills as a function of laboratory 
experiences, other authorities in the field have directed their atten-
t i on toward a more holistic view, to include attitudinal changes 
(Brandwein, Watson, & Blackwood, 1958). Brandwein, Watson, and Blackwood 
listed what they called "key operations" resembling the steps or skills 
usually associated with both the laboratory experience and with science 
in general. However, after going to the trouble of operationalizing the 
key processes or skills inherent in the laboratory experience, their 
textbook focused upon change of attitudes promoted by the process with 
comparatively little discussion devoted toward modification of the skill 
base of students. The theme of the book is summarized as, "The 
attitudes and methods of the scientist are 'caught' as well as 'taught' 
to the student" (p. 32), The message comes through quite clearly that 
to Brandwein, Watson, and Blackwood (1958) the laboratory method holds 
much promise for the student to acquire or develop both the prerequisite 
skills for making data-based decisions and, in general, a more tentative 
attitude toward seeking final answers. 
The review of research has net cit2d all of the studies dealing 
with the topic of the laboratory technique in the natural sciences. 
Only the specific studies which are directly applicable to the replication 
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technique, which is tnder examination, have been included. Additional 
discussion of research dealing with the general topic is available 
(Watson, 1963). To summarize, the laboratory technique has been an 
area of some interest in natural science education. Also, the 
research has revolved primarily around the cognitive skills the tech-
nique should develop. And, finally, of more recent development is 
the possibility that the technique might change or develop the attitudes 
of students exposed to the process. 
Although there is much speculation but a lack of hard research 
data to support the effectiveness of the laboratory experience in the 
natural sciences, the situation is far superior to the state of the 
research in the social sciences. In the social sciences, apparently 
no research has been attempted or st least no research has been reported 
which deals with that variable. Rather, in the social science area, 
either because of the nature of the content of the methodology of the 
disciplines, the research has focused upon the characteristics of the 
students as they relate to learning. 
The present study is, therefore, actually a synthesis of two 
specific areas of concern from two academic areas. One concern, is the 
laboratory experience from the natural sciences, and the second concern, is 
the student personality and learning from the socl.al sciences. 
Variables to be Studied 
As noted already, there has been some work exploring the effects 
of the laboratory method on the acquisition of certain selected skills 
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and attitudes in the natural sciences. Additionally, a few studies have 
been conducted dealing with specific aspects of dogmatism. However, 
as noted in the problem statement, no research has been reported which 
deals directly with either the replication technique in the social 
sciences or the changing of closedmindedness through exposure to a 
specific experience like the replication technique. Basic to the 
present research study is the assumption that the attributes developed 
through the replication technique are at cross-purposes with dogmatism 
traits or closedmindedness. The very lack of research on the replication 
technique might be considered ample justification for a study. However, 
this study also rests on a concern for the development of a technique 
to reduce student closedmindedness and promote a questioning attitude 
in the citizenry--a serious matter for the society as a whole. 
The development of dogmatism as a personality construct was, for 
the most part, based on the research of Adorno and his associates (1950). 
The amount of interest generated by their book, The Authoritarian 
Personality has been attested to by Brown (1965) who stated, "It is 
probable that no work in social psychology has been given a more 
meticulous methodological and conceptual examination than The Authoritarian 
Personal! ty" (p. 509) . 
In their attempts to define authoritarianism, Adorno and his 
associates were concerned with identifying the potentially fascistic 
individual " • whose [personality] structure is such as to render 
him particularly susceptible to anti-democratic propaganda" (Adorno, 
1950, p. 1). To quantify authoritarianism, the F (Fascist) Scale was 
devised", •. to measure implicit authoritarian or anti-democratic 
trends in personality" (Brown, 1965, p. 487). 
Following the development of the F-Scale and its subsequent use 
as a measure of authoritarianism, the scale was criticized because of 
the lack of equivalency between fascistic and anti-democratic attitudes. 
One such criticism (Christie & Jahoda, 1954) questioned the lack of 
ability of the instrument to identify non-fascist, left-wing authoritarians. 
Christie, Havel, and Seidenberg (1958) also raised the question of the 
lack of equivalency. The problem was best summarized by Brown (1965) 
when he stated "Fascism implies conservative right-wing views while 
'anti-democratic' and 'authoritarianism' do not" (p. 486). 
Following these specific criticisms of the F-Scale, Rokeach (1954, 
1960) suggested that in addition to including specific and patterned 
beliefs authoritarianism is better described as patterned beliefs plus 
a generalized mode of thought. Components of the cognitive style which 
Rokeach (1960) associated with general authoritarianism i ncluded an 
intolerance of ambiguity and a high level of rigidity. He developed 
the construct of dogmatism as traits which become generalized to the 
individual's entire personality. To Rokeach, then, the structural 
properties which tie together a person's ideological, conceptual, 
perceptual, and esthetic systems are basic elements in a generalized 
open or closed state of mind. 
The theoretical framework upon which Rokeach drew for the develop-
ment of his theory included the seminal work of Koffa, Tolman, and 
Lewin (Kemp, 1962). Expanding upon their work, Rokeach theorized a 
dynamic relationship between the personality of the individual and the 
way he thinks. The interaction between the individual's personality 
and his style of cognition was established through Rokeach's model of 
open and closed belief systems. More precisely, to Rokeach (1960): 
All belief-disbelief systems serve two powerful and con-
flicting sets of motives at the same time--the need for 
a cognitive framework to know and to understand and the 
need to ward off the threatening aspects of reality.(p. 67) 
Rokeach (1960) further described open belief systems as: 
. the extent to which the person can receive, evaluate, 
and act on relevant information received from the outside on 
its own intrinsic merits unencumbered by irrelevant factors 
in the situation, arising from within the person or from the out-
side. (p. 57) 
Ausubel and Tenzer (1970) provided a short synopsis of the 
specific characteristics exhibited by the closedminded, dogmatic 
personality. Included were an unwillingness to examine new evidence 
after an opinion is formed, resistance to suspending judgment until 
sufficient evidence is available, a tendency summarily to dismiss 
evidence or arguments in conflict with one's beliefs, a tendency to 
view controversial issues in terms of black and white, a tendency to form 
strong beliefs highly resistant to change on the basis of equivocal 
evidence, a tendency to reject other persons because of their beliefs, 
a tendency to isolate contradictory beliefs in logic-tight compartments, 
and an lntoleran~e for ambiguity (a need for early, typically premature 
closure in reaching conclusions about complex issues). 
The general outline of the present study comes into sharper 
focus when the replication technique is related to the construct of 
dogmatism. More specifically, the several desired skills and attitudes 
discussed earlier by Lahti (1956), Brandwein, Watson, and Blackwood 
(1958) as being promoted through the laboratory method do not appear 
on Ausubel and Tenzer's (1970) descriptive list of dogmatic character-
istics. In fact, upon further inspection, the two clusters of traits 
may be viewed as so divergent that they appear to be the antithesis of 
one another. It was the apparent antithetical nature of the skills and 
attitudes supposed promoted by the laboratory and replication techniques 
and the characteristics of the dogmatic person which led to the anti-
cipation that the replication technique might have an impact upon 
closedmindedness. 
Dogmatism as a construct lacks utility until it is used to organize 
otherwise diverse observable behavior into meaningful relationships. 
Since the early work by Rokeach many researchers have continued to 
search for relationships between dogmatism and observable behaviors. 
Mouw (1969) in describing these relationships concluded: 
Although the mammouth job of explaining much behavior has 
been attempted by employing this single dimension, the 
construct of dogmatism [or the state of closedmindedness] 
has consistently been supported as an important factor by 
finding differences between open-closedminded individuals 
on a variety of behaviors. (p. 265) 
A review of a cross section of dogmatism research related to the behaviors 
that are under consideration in the present study follows. 
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The relationship between open-closedmindedness and scholastic 
aptitude is not well developed in the research literature. Upon initial 
inspection it would appear that "increased scholastic ability or the 
actual power to perfor~'(Klausmeier & Goodman, 1966, p. 34) would be 
inversely related to closedmindedness. 
An attempt to empirically test the suggested negative relationship 
between dogmatism and learning was carried out by Zagona and Zurcher 
(1965). They sampled 517 freshmen elementary psychology students at the 
University of Arizona. Rokeach's Dogmatism Scale was administered and 
the 30 most dogmatic and the 30 least dogmatic students, according to 
the scale, were assigned to two student sections. Three criterion 
measures were used to quantify the learning of the two groups: 
Selected scales from the College Qualification Test, a researchers' 
constructed test of creativity, and the psychology mid-term examination 
scores. Zagona and Zurcher (1965) concluded that "For each of the 
variables for which scores were obtained, differences between the high-
dogmatic and low-dogmatic groups were obtained, significant beyond the 
• 01 level" (p. 216). 
Ehrlich (1961), as mentioned previously, studied learning in an 
introductory sociology class. One hundred students enrolled at Ohio 
State University were given the D-Scale, the Ohio State Psychological 
Examination, and the teacher-made sociology test in order to explore the 
relationship between dogmatism and learning while controlling for 
academic aptitude. Ehrlich concluded: 
Subjects low in dogmatism entered the sociology class room 
with a higher level of learning, learned more as a result 
of classroom exposure, and retained this information to a 
significantly greater degree than the more dogmatic sub-
jects. (p. 249) 
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However, following the same research design but using 67 psychology 
students, Costin (1965), concluded". that dogmatism [D-Scale] is not 
related to classroom performance" (p. 250) as measured by teacher-made 
psychology tests and the School and College Ability Test (SCAT). 
Three further studies indicate the lack of consensus among the 
research findings. Christensen (1963) in a limited replication of 
Ehrlich's (1961) research sampled 166 freshmen introductory psychology 
student s . He concluded that D-Scale scores did not correlate significantly 
with teacher-made tests of learning in psychology or the American 
Council of Education Psychological examination. However, an inverse 
relationship between dogmatism and independence of attitude was found. 
Christensen (1963) nevertheless stated that "Certainly Ehrlich's 
findings are plausible in terms of Rokeach's (1960) theory of 
1 closedmindedness "' (p. 76) . Perhaps the different results obtained in 
the two studies can be attributed to the learning task, sociology 
versus psychology. 
On the other hand, the work of Frumkin (1961) brings the dogmatism 
versus scholastic aptitude studies full cycle by once again suggesting 
a strong relationship between dogmatism and classroom performance. 
Employing a different design than the previously mentioned studies, 
Frumkin (1961) administered the D-Scale and selected the 17 highest and 
17 lowest scoring subjects from the 135 students in an introductory 
sociology class. He found that the low dogmatics had significantly 
higher sociology test scores at the conclusion of the study than did 
the high dogmatics. 
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Probably the most ambitious attempt to delineate the relationship 
of dogmatism to classroom learning was conducted by White and Alter 
(1967). During 1963-65 the D-S cale was administered to 2,099 students 
in 14 introductory psy chology classes involving seven different in-
structors. Six of the 14 correlations between dogmatism and examination 
grades were significant at the .05 level and the average product-
moment correlation (r) was -.18. The possible effects on the dogmatism-
learning correlation of variations in individual instructors test format 
was assessed by comparing the range of the individual correlations 
(r=-.14 to -.16) against the average correlation (r•-.18). None of the 
differences were significant, and this was interpreted as ruling out 
examination structure as a source of bias . 
As interesting as these studies are, what do they have to do with 
the present research? Although equivocal, nevertheless the pattern 
emerges from the studies that the cluster of traits related to general 
education is quite divergent from the cluster of traits identified with 
dogmatism. Because dogmatism appears to be negatively related to 
learning, the study of a technique which might reasonably be expected 
to reduce dogmatism takes on additional importance. Scholastic abilities 
were taken into account in the design of the present study. 
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Although a review of the research indicates a general pattern of 
an inverse relationship between dogmatism and scholastic abilities, the 
type or extent of association between dogmatism and other specific 
characteristics is less clear. Sex, for example, has been found to 
be differentially related to dogmatism. 
In his research with dogmatism and college population, Lehmann 
(1962) identified a relationship between dogmatism and sex. A sample 
of 918 was drawn from the freshman classes at three mid-western colleges. 
Four measures were administered: The Inventory of Beliefs, The Differen-
tial Values Inventory, The Test of Critical Thinking, and the D-Scale. 
A significant sex difference was reported with males receiving higher 
scores on the D-Scale for all three institutions (Lehmann, 1962). 
Plant, (1965) administered the D-Scale to 2,334 college freshmen 
applicants in 1958. In 1960, 1,448 subjects were retested, as were 
1,058 in 1962. Without exception, the female subjects had a lower D-
Scale score than males. Lehmann, Sinhra, and Hartnett (1966) adminis-
tered the D-Scale to 1,436 male and 1,310 female freshmen entering 
Michigan State University in fall, 1968. Like Plant (1965), the research-
ers concluded that there were initial sex differences (females scoring 
lower than males) in D-Scale scores and there was no difference between 
males and females in the amount of reduction of dogmatism scores during 
college (Lehmann, Sinhra, & Hartnett, 1966). 
Evidence of a sex difference also comes f r om Alter and White's 
(1966) study. While attempting to establish D-Scale norms for several 
sample groups, 37 in all, the researchers concluded that different 
contexts or subculture variations may explain male and female 
variations (Alter & White, 1966). 
Collectively, the research findings on sex differences and D-
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Scale scores lead to the conclusion that sex is related to dogmatism 
with male sub jects consistantly demonstrating higher levels of dogmatism 
as compared to females . Because of the possible relationship between 
the dependent variable of replication technique in effecting dogmatism, 
sex was taken into account in the design for this study. 
College Adjustment and Dogmatism 
Of equal concern with scholastic ability and sex is the possible 
interaction between the independent variable, the replication technique, 
and college adjustment. The broadening of the scope of the study to 
include the relationship of dogmatism to college student maladjustment 
traits is justified both because of the lack of research in the field 
and the logical similarity between the maladjusted and the highly dogmatic 
individual. 
Support for the anticipated high degree of association between 
dogmatism and maladjustment is given by Vacchiano, Strauss, and Schiffman's 
(1968) statement that "personality maladjustment and instability appear 
to underlie dogmatism" (p. 94). Further, they propose that the highly 
dogmatic individual possesses the following characteristics of mal-
adjustment : 
The dogmatic subject lacks self-esteem, i s doub t ful 
about his own self-worth, is anxious, lacks confidence in 
himself, lacks either self-acceptance or self-satisfaction, 
is non-committal and defensive, and is dissatisfied with 
his behavior, his physical state, his own personal worth, 
and his adequacy. (Vacchiano, Strauss, & Schiffman, 1968, 
p. 84). 
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The research sample from which Vacchiano, Strauss , and Schiffman (1968) 
drew their conclusions contained 53 male and 29 female subjects. 
Quantification included the D-Scale and 58 scales selected from the 
following instruments: The Edwards Personal Preference Schedule, The 
Sixteen Personality Factor Questionnaire, The Tennessee Self-Concept 
Scale, and an experimental Machiavellianism Scale . A 59 by 59 matrix 
of Pearson product moment correlation coefficients was subjectsd to 
factor analysis to test item independence. "Twenty factors were obtained 
which accounted for 81% of the total variance." Because of the factor 
loading for the various tests, the researchers concluded, " .•• it 
is apparent that a logical and relatively consistent dogmatic personality 
pattern emerges" (Vacchiano, Strauss & Schiffman, 1968, p. 83). 
Kemp (1961), in testing the effect of dogmatism in a counseling 
situation for a college student population, hypothesized that open-
minded or low dogmatic college students would have fewer personal problems 
than those who were closedminded or quite dogmatic. To test the hypothe-
sis, two groups of college freshmen were selected. All subjects were 
administered the D-Scale and the Mooney Problem Check list. The 25 
highest and lowest scorers on the D-Scale were selected for the study 
within each group (Kemp, 1961) . The experimental group participated 
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in four, one-half hour, unstructured individual counsel ing interviews 
over a ten-week period. At the conclusion of the study, there was not 
a significant reduction in the number of problems listed by the 
experimental group as "of concern'' or "of most concern 11 on the Mooney 
Problem Check list. Kemp (1961) concluded that not only is ". 
dogmatism a factor which influences the number of personal problems of 
fre shmen college students," but in addition, " ..• high dogmatics have 
more personal problems than the low dogmatics" (p. 664). 
Another investigation which demonstrated a relationship in a 
college population between dogmatism and personality maladjustment 
was conducted by Norman (1966). The study explored the relationship 
between dogmatism as measured by the D-Scale and psychoneurosis as 
reflected on the Minnesota Multiphasic Personality Inventory (MMPI). 
The research sample consisted of 130 female students. The D-Scale 
was administered as part of a laboratory exercise in a lower division 
introductory psychology course. The 20 highest and the 20 lowest 
scoring subjects on the D-Scale were selected for the study and were 
subsequently administered the MMPI. 
The following MMPI subscales differentiated between the high and 
low scoring D-Scale groups at the .01 level: The F subscale (validity), 
the K subscale (test taking attitude), the D subscale (depression), and 
the Pi subscale (psychasthenia), and the subscale (social) (Norman, 
1966) . Norman interpreted these results for the females studied as 
indicating a strong positive relationship between dogmatism and anxiety, 
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depression, and social introversion. Further, Norman suggested that 
highly dogmatic subjects are" ..• unwilling or unable to adjust to a 
new environment which required a general cognitive reappraisal." Thus, 
" The closedminded student experiences emotional disturbances when he is 
expected to operate effectively in an open-minded environment" (p . 278). 
Additional support for the anticipated relationship between dog-
matism and maladjustment comes from a research study by Ehrlich and Bauner 
(1966 ) . They reported finding that dogmatism was related to psychological 
di s order. The i r research was based on the premise that therapy i n 
psychiatric hospitals may be construed as a problem solving situation 
and the process and outcome is to some determinate magnitude a function 
of the patients' personality characteristics (Ehrlich & Bauner, 1966). 
The population for the study was patients admitted to the Columbus 
Psychiatric Institute and Hospital, an adjunct to the Ohio State 
University, during November 1961 to June 1962. Of the 541 patients 
who entered the hospital during the study period, 151 could not be 
tested due to impairment by disorder or heavy medication. The researchers 
subsequently identified a test bias in the direction of systematically 
excluding the most severely impaired; however, they reported that the 
bias is fully consistent with testing programs in psychiatric hospitals 
and, thus, added merit to their conclusions (Ehrlich & Bauner, 1966, 
p. 254). The tests included the D-Scale and the Flexibility Scale 
of the California Personality Inventory (CPI). Additionally, ratings 
of prognosis, pathology, and change were collected by the researchers 
utilizing hospital records and entry-exit prognostic profiles to assess 
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patient level of anxiety, degree of thinking disorders, paranoid 
delusions, and degree of occupational and social impairment. Of the 
fourteen psychiatric variables included in the study, seven significant 
correlations were identified between psychiatric variables and patient 
dogmatism scores while controlling for patient socio-economic status. 
Two of the resulting correlations were significant at the p<.OOl, two 
at p<.Ol, and three correlations were significant at p<.05 (Ehrlich 
& Bauner, 1966, p. 258). 
Analysis of the seven significant correlations identified the 
highly dogmatic patient as: more likely than the lower dogmatic 
patient to be diagnosed as functionally psychotic, having a thinking 
disorder, having greater social and occupational impairments, indicating 
a poor prognosis for change. The researchers concluded that" •• 
quite clearly dogmatism is a stable characteristic, significantly 
associated with patient diagnosis, impairment treatment, and outcome 
in psychiatric hospitalization. . . and therefore . . • consistent in 
its relevant aspects to Rokeach's conceptual model" (Ehrlich & Bauner, 
1966, p. 258). 
In line with the above findings on dogmatism and maladjustment is 
the position held by Rokeach (1960): 
Closedmindedness is characterized by the extent to which 
there is a reliance on absolute authority . • • in the 
extreme, the closed system is nothing more than the total 
netYork of psychoanalytic defense mechanisms organized 
together to form a cognitive system and designed to shield 
a vulnerable mind. (p. 70) 
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College Maladjustment 
One of the concerns of the present study is to explore the rela-
tionship of the replication technique effectiveness in reducing dogma-
tism to the categorization of college students as maladjusted and non-
maladjusted. Although there is no completely adequate definition of 
"adjustment", Coleman (1960) stated: 
The success of adjustive behavior is measured by how well the 
individual satisfies his various needs within the context of 
his particular physical and social/culture field •.. thus, 
effective adjustment • . . implies continuing and integrated 
progress toward self-fulfillment. (p. 1). 
Although "successful adjustive behavior" is a process which 
facilitates self-fulfillment, such success may be frustrated by closed-
mindedness. The likelihood of self-fulfillment is even less when 
individuals possess the reinforcing variables of closedmindedness plus 
maladjusted. When the summary of the characteristics for closedmindedness, 
as cited earlier in the study by Ausubel and Tenzer (1970), are placed 
in juxtaposition with the several limiting characteristics cited in the 
maladjustment studies reported in the previous section of the study, 
the similarities quickly become apparent. The behaviors necessary to 
obtain individual adjustment are both empirically and by definition 
mutually exclusive with the debilitating characteristics of closedmindedness. 
Rokeach (1960) illustrated the negative aspects of the closed-
mindedness structure by explaining that the openminded personality is 
a cognitive framework for knowing and understanding without attempting 
to ward off threat. Conversely, the closedminded personality so in-
corporates the need to ward off threat that cognitive functioning is 
grossly reduced. Vacchiano, Strauss, and Hochman (1969) echoed Rokeach 
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(1960) when they concluded, "The relationship between dogmatism and 
enotional maladjustment is a cogent argument supporting the generaliza-
tlon of the dogmatism construct to personality functioning" (p. 209). 
The importance of the maladjustment literature to the study becomes 
m>re apparent when maladjustment is considered in relation to the in-
dependent variable, the replication technique. In the literature cited, 
be positive association between maladjusted behavior traits and 
dogmatism was established. Additionally, as developed previously the 
i ndependent variable, the replication technique, is expected to have an 
impact upon dogmatism. We can, therefore, because of the association 
be tween maladjustment and dogmatism, logically conclude that maladjusted 
behavior traits will interact with the replication technique in much the 
same fashion as the replication technique is expected to effect dogma-
tism. More specifically, it can be anticipated that the replication 
technique will have a greater impact upon closedmindedness the less the 
student is maladjusted. 
Quantification of Maladjustment. To quantify maladjustment among 
the college student population in the present study, the Kleinmuntz 
College Maladjustment Scale (Mt) was utilized. It is constructed of 
several items from the Minnesota Multiphasic Personality Inventory 
(MMPI). The impetus for the development of the Mt-Scale was the 
inability of researchers to discriminate between MMPI profiles for 
adjusted and maladjusted students being screened at the Nebraska Mer.tal 
Hygiene Clinic. Research reported by Kleinmuntz (1960), Norman (1966), 
and Vacchiano, Strauss, and Hochman (1969) all demonstrated that 
useful subscales could be developed from the MMPI to measure such 
diverse variables as academic achievement, social introversion, and 
dominance. 
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The method of item analysis used on the MMPI was to tally the 
true and false responses of two groups of college students for all the 
566 MMPI items. The first group, classified by the researchers, as 
" criterion adjusted" were randomly chosen from MMPI records of routine 
mental health screening examinations required by the Teachers College. 
The group consisted of 40 students including male and female subjects. 
The second group classified as "criterion maladjusted" consisted of 
40 students (both male and female) who had contacted the clinic either 
voluntarily or had been referred by a University staff physician who 
had, in addition, remained in psychotherapy for at least three inverviews. 
After identification of the two criterion groups, item analysis was 
performed, using phi coefficients to identify those responses which 
significantly discriminated between the criterion groups. Because the 
comparatively large number of items and the small number of subjects, 
only those items on which responses were significantly related to group 
membership beyond the .01 level were retained (Kleinmuntz, 1960, p. 209). 
Additionally, responses for the two criterion sub-samples (40 vs 
40) to each of the MMPI items identified were tabulated. Analysis of the 
matrix identified only 43 items that discriminated between the two 
groups at the required .01 significance level, and were, therefore, 
incorporated into the s cale. After development of the Mt-subscale, 
the original MMPI records of the two sub-samples were rescored. The 
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mean score of the criterion maladjusted group on the Mt-subscale was 
23.15 with a standard deviation of 9 . 38, as compared to the criterion 
adjusted group mean score of 6.78 with a 5.20 standard deviation. A 
test of the significant mean difference between the two groups yielded 
a critical ratio of 9.57 which is significant beyond the .001 level 
(Kleinmuntz, 1960, p . 210). 
Kleinmuntz, to further cross validate the Mt-Scale administered to 
two groups of subjects. A group of fifty "criterion adjusted" 
students were again selected from the MMPI profiles available at the 
University of Nebraska. However, the second group of 21 students 
meeting the "criterion maladjusted" criterion were obtained from the 
Bureau of Measurement and Guidance at Carnegie Institute of Technology. 
Comparing the mean score of 7.28 for the adjusted group (with a standard 
deviation of 4.89) to the mean score of 28.29 for the maladjusted group 
(with a standard deviation of 9.44) again produced a ratio significant 
beyond the .001 level (Kleinmuntz, 1960, p. 210). 
During the research, Kleinmuntz (1960) established that optimum 
discrimination between the adjusted and the maladjusted group could be 
obtained with a test cut-off score of 15. This cut-off value properly 
identified 93 percent of the original criterion maladjusted sample, 
with even higher percentages reported from subsequent selected samples . 
Utilizing the cutting score of 15, point biserial correlations were 
computed between criterion and control group membership and scores on 
individual items. The coefficients ranged from .73 to .82 with almost 
a complete lack of overlapping between the item score distributions 
(Kleinmuntz, 1960, p. 210). 
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Following the initial selection of the 43-item Mt-Scale from the 
MMPI, two smaller subscales were developed and tested, including a 
15-item L-Scale and a 27-item K-Scale, for a total of 85 items in the 
three scales. Test-retest data for the 85 items, when administered 
as a whole and obtained with various samples over a three day interval, 
yielded coefficients ranging from .88 to .93. When the L-Scale and K-
Scale items were removed, leaving only the Mt-Scale, coefficients over 
.88 were obtained for the same interval of time. Kleinmuntz (1960) 
interpreted the substantial magnitudes of reliability to mean that the 
College Maladjustment Scale (Mt-Scale) might be used more efficiently 
than the complete MMPI with a college population. 
Kleinmuntz (1960) suggested that his analysis of the 43 items 
contained in the Mt-Scale identified a number of characteristics of 
maladjusted students. Basically, the maladjusted college student was 
viewed as possessing feelings of ineffectualness, worthlessness, and 
general pessimism about the future. Additionally, he possesses a 
lack of self-confidence with doubts about his own ability to make 
proper decisions. A second cluster of items identify a lack of 
interest in life and an inability to get started doing things. Related 
to the second cluster is a third which projects the general attitude 
that life seems to be a strain much of the time. The fourth cluster 
might best be explained as nervousness, being upset, worried and fearful 
of going to pieces. Concomitant with nervousness is a related cluster 
of items which measure the preoccupation with all aspects of the gastro-
intestinal processes. Finally, and possibly most restrictive to college 
30 
success, is the broad cluster of items that deal with the cognitive 
processes, primarily an inability to concentrate and keep one's mind 
f r om wandering . Collectively, then, the general picture of the mal-
adj usted college student, as t ypi f i ed by Kleinmuntz (1960) is: 
• .• an ineffectual, pessimis tic, procrastinating, 
anxi ous and worried person who tends to somatize and 
who finds that much of the time life is a strain. 
(p . 210). 
I n reflecting about the thrust of the present study , the focus 
upon the r eplication technique and its impact on closedmindedness is 
apparent. Although the laboratory method has long been an area of 
resear ch in the natural sciences, the only generalization that can be 
supported is a tentative one. The conclusion that the laboratory method 
seems to promote the basic skills and attitudes of scientists is the 
most the present data will support. No research has been reported 
I nvestigating the application of the replication technique as s laboratory 
me thod for social science instruction. 
Concurrent with the general lack of knowledge regarding the 
r eplication technique in the social sciences is the dearth of 
inf ormation about the possible impact of the replication technique upon 
closedmindedness. Examination of the characteristics included in each 
make it seem reasonable to expect some impact upon dogmatism by the 
replication technique. Further the skills and attitudes developed by the 
replicat i on technique are logically at variance with the characteristics 
a ttributed to the highly dogmatic individual. 
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With the anticipation that the replication technique should have 
an impact upon dogmatism, several associated concerns come to light for 
the study. Three areas are scholastic ability, sex, and college 
adjustment-maladjustment as they relate to the possible impact of the 
replication technique on dogmatism and authoritarianism. Each one of 
these three variables appears to be related to the dependent variable, 
dogmatism. Because of the apparent interrelationship of these variables 
with dogmatism, the present study was expanded to explore their inter-
action with the independent variable, the replication technique, in 
effecting dogmatism. 
A call to summarize the literature, as restricted as it may be 
in some areas, may best be accomplished with the following three 
statements of anticipated relationships for the study: 
1) That the replication technique will have an impact 
upon college student's closedmindedness. 
2) That closedmindedness in college students is related 
to college maladjustment. 
3) That the replication technique will, therefore, interact 
with college maladjustment in effecting dogmatism, 
These three statements serve as an embryo for the overall purpose of 
the study. 
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CHAPTER III 
Purpose and Procedures 
It will be recalled that the replication technique is expected to 
have an impact upon closedmindedness. Further, because of the close 
association of the related variables of scholastic ability, and college 
adjustment-maladjustment with closedmindedness they are expected to 
interact with the independent variable. The major purpose of this 
study was to determine whether differences exist between the open-
closedmindedness of students enrolled in social science classes who 
have performed empirical replications and students who have not per-
formed the technique. 
More specifically the study was carried out to: 
1. Determine if there are significant differences in 
mean F-Scale and Dogmatism Scale scores between 
students who have performed empirical replications 
and students who have not been exposed to the 
technique. 
2. Determine if empirical replication and student 
adjustment, as categorized by the Kleinmuntz College 
Maladjustment Scale (Mt), interact to effect F-Scale 
and Dogmatism Scale scores. 
Hypotheses: The two major research hypotheses were: 
1. The mean posttest Dogmatism Scale score will be 
lower for students who performed the replication 
technique than for students who did not. 
2. The mean posttest F-Scale score will be lower for 
students who performed the replication technique 
than for students who did not. 
The specific null hypotheses were: 
1 . There will be no significant difference between 
experimental and control group mean posttest D-
Scsle scores. 
2. There will be no significant difference between 
mean posttest D-Scale scores for individuals 
categorized as adjusted or maladjusted on the 
Mt-Scale. 
3. There will be no significant interaction between 
experimental and control group membership and 
categorization as adjusted or maladjusted by the 
Mt-Scale in effecting D-Scale scores. 
4. There will be no significant interaction between 
experimental and control group membership and sex 
in effecting D-Scale scores. 
5. There will be no significant interaction between 
experimental and control group membership and 
categorization as high, medium, and low by 
Scholastic Aptitude Test (SAT) scores in effecting 
D-Scale scores. 
6. There will be no significant difference between 
experimental and control group mean posttest F-
Scale scores. 
7. There will be no significant difference between 
mean posttest F-Scale scores for individuals 
categorized as adjusted or maladjusted on the 
Mt-Scale. 
8. There will be no significant interaction between 
experimental and control group membership and 
categorization as adjusted or maladjusted by the 
Mt-Scale in effecting F-Scale scores. 
9. There will be no significant interaction between 
experimental and control group membership and 
sex in effecting F-Scale scores. 
10. There will be no significant interaction between 
experimental and control group membership and 
categorization ss high, medium, and low by 
Scholastic Aptitude Test (SAT) scores in effecting 
F-Scale scores. 
The subjects for this study were students enrolled in a three-
term sequence, lower division course, titled Background of ~ 
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Science at Eastern Oregon College, La Grande, Oregon. Initially, the 
enrollment was 182 students, predominantly freshmen, but including 
a limited number of sophomores and juniors. 
Thirty-six students were dropped from the original sample. Seven 
students withdrew from school during the sampling period which spanned 
three school terms and extended from mid-November, 1968 until mid-April 
of the same academic year. Eighteen students were excluded because 
they failed to re-enroll for the second term class. The remaining 
eleven students were not included in the study because they withdrew 
from school prior to the November administration of the pretest. 
Inspection of the D and F-Scale scores for the 36 nonreturning students 
indicated no apparent deviation from the scores of the remainder of the 
sample. The mortality rate was observed to be similar to that for the 
previous and several subsequent terms that the course had been taught 
by the researchers. 
The experimental design utilized in the study was the nonequivalent 
control group design (Campbell & Stanley, 1963, p. 217). This design 
involves an experimental group and a control group which are "naturally" 
intact or assembled in classroom units. The assignment of groups to 
the treatment and control conditions was accomplished randomly; however, 
thia does not insure the different groups had pre .. experimental sampling 
equivalence. The independent variable in the design was the replication 
technique. Classification variables, identified in the review of 
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literature, treated as independent variables for the analysis were sex, 
ability as measured by the Scholastic Aptitude Test (SAT), and adjustment 
as measured by the College Maladjustment Scale (MT). The dependent 
variables were Rokeach's Dogmatism Scale and Adorno's F-Scale. 
Initially, each student in the Backgrounds course was allowed to 
register for his choice from the nine, one- hour, laboratory-discussion 
sections offered weekly. In addition, each student registered for one 
general lecture section held two times per week, fifty minutes per 
sess i on. After formation of the laboratory-discussion sections, all 
sections were numbered sequentially. To insure randomness, prior to 
selection of any laboratory-discussion section it was decided that the 
first section selected would be assigned to the experimental group. The 
s econd section selected would be assigned to the control group and so 
on. Using a table of random numbers, after randomly selecting a starting 
point, numbers were read until a random number corresponded to a 
similarly numbered laboratory-discussion section. The first randomly 
selected section was then assigned to the experimental condition as 
was every other section whose number came up; thus, all laboratory-
discussion sections were randomly assigned to experimental and control 
conditions. Because of the normal conflicts present in the life of 
college students, provisions were made for students to attend different 
sections to make-up laboratory-discussion experiences; however, careful 
control was exercised to insure that experimental subjects did not 
attend control group sessions nor did control subjects attend experi-
mental group sessions. 
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Treatment 
All members of the course, both experimental and control, were 
scheduled to attend the same general lecture sessions. Additionally, 
all students were assigned identical reading assignments from the core 
text, Modern Society (Biesanz & Biesanz, 1964), and the reprints of 
journal articles included within the previously discussed book of 
replications, Sociological Analysis (Straus & Nelson, 1968). 
Additionally , to generate the data required to perform replicat i ons, 
a questionnaire (Straus & Nelson, 1968) was administered to the total 
class during the opening week of the course. The questionnaire was 
administered to all students in the course along with a basic skills 
test and a reading speed and comprehension test. All these instruments 
were identified as course requirements by the instructor. 
For the treatment, the experimental group actually performed 
empirical replications from Soc iological Analysis while the control group 
did not. Each replication was performed by the experimental group con-
tained all of the stages previously identified and described as being in-
cluded within the replication process, culminating with writing of the 
"laboratory report". The format for the experimental and control labora-
tory-discussion sections was essentially the same, including discussion 
of any of the material covered within the course. To expand the material 
available to both the experimental and control discussion sections, the 
texts (~ Society and Sociological Analysis) were augmented with 
lecture material, films, filmstrips, and video tapes. Additionally, the 
experimental group was stimulated to raise problems encountered while 
actually performing the replication process. 
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Both groups, experimental and control, had access to the directions 
included in Sociological Analysis which enable the students to perform 
the empirical replications. There are, however, several factors which 
lead to the conclusion that simply having access to journal article 
reprints plus the directions would in no way bring about learning that 
would be a confounding variable to the study. The composition of 
Sociological Analysis itself is one consideration as all journal re-
prints are located in a section of the book which is separated from the 
required variables or empirical indicators and necessary instructions to 
actually perform replications. Also, a necessary component to accomplish 
each replication is access to the raw data of collected observations 
contained in the previously mentioned "Oats Booklet", and the 
control group was not provided access to the booklet. Finally, basic to 
the study is the assumption that the student's active involvement with the 
replication process will produce change and not the more passive acts of 
reading and discussing the material in isolation (Straus & Nelson, 1968). 
Data and Instrumentation 
For administration, Rokeach's D-Scale Form-D, Adorno's F-Scale, 
Form 40-45, and Kleinmuntz's Mt-Scale were dittoed on six legal sized 
pages. Adorno's E, or Ethnocentrism Scale was also included but not 
utilized for this study. The six-page instrument was entitled a 
"Public Opinion Questionnaire." 
The students enrolled in the Backgrounds of Social Science 
course were asked to respond to the items on the questionnaire as best 
they could, after reading the printed directions quoted from Rokeach 
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(1960), for no further instructor aid would be forthcoming . To avoid 
contamination, the test was given during a single mass lecture and the 
students were spaced in every other seat within the lecture hall. 
The administration of the posttest in mid-April, 1969, followed 
much of the same procedure as for the pretest administration. The 
identical "Public Opinion Questionnaire" was utilized as the posttest. 
To enable comparison of pretest and posttest scores, the students were 
asked to identify both tests with their own social security number. 
Social security numbers were used to obtain Scholastic Aptitude Test 
(SAT) scores and sex for each respondent from student records in the 
college registrar's office. The SAT was used by the registrar as an 
institutional screening device so all students had been tested prior to 
college admission. 
To assess the reliability of the several instruments included 
within the present study, a survey of the related literature was 
performed and the method of rat i onal equivalence was used on the data 
collected. Adorno (1950) reported the mean F-Scale reliability coefficient 
obtained for Form 40-45, used in the study, as .90 with a range from 
. 81 to • 97. Additionally, a .90 coefficient of equivalence was re-
ported by Shaver and Richards (1968, p. 62) on a college sample. 
To establish the initial reliabilities for all forms of the D-Scale, 
several samples were utilized including English and American college 
samples, an English worker sample, and a Veterans Administration 
domiciliary sample. The corrected odd-even reliability of the 40-item 
Form-E of the D-Scale was .81; however, the odd-even reliability of the 
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66-item Form-D of the D-Scale was .91 (1960, p . 90). Because of the 
potentially greater reliability of the larger scale, Form-D of the 
Dogma tism Scale was utilized in the present study. 
The coefficients of equivalence obtained within this study for the 
admi nistration of the F-Scale and D-Scale to a college population are 
similar to the values obtained by Shaver and Richards (1968) when they 
adminis tered the tests to several college samples. 
Assessment of rational equivalence was accomplished through the 
use of the Kuder-Richardson Formula H21. Formula H21 was selected 
because it is a widely used method for computing rational equivalence , 
it does not require the calculation of a correlation coefficient, and the 
fo rmula tends to control for overestimates of the reliability coefficient 
(Borg, 1967). The Kuder-Richardson reliability coefficients for the 
pretest administration of the three instruments were: F-Scale, .92; 
D-Scale, .93; and Mt-Scale,.48. The posttest administration of the F-
Scale and D-Scale yielded slightly higher reliability coefficients 
of .99 and .94 respectively. 
Analysis 
The analysis of the data was carried out in two separate stages 
to facilitate the application of the appropriate statistical techniques. 
Initially, a correlational matrix of the Pearson product-moment 
correlation was computed among the following variables. 
1. D-Scale pre and posttest scores. 
2. F-Scale pre and posttest scores. 
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3 . SAT gross, verbal, and quantitative scores. 
4. Kleinmuntz Mt-Scale adjustment score. 
Secondly, an analysis of variance was computed for the following 
factors : pretest D-Scale scores, pretest F-Scale scores, pretest Mt-
Scale scores and composite SAT scores by two levels of sex and groups. 
The analysis was accomplished to ascertain if initial differences 
between control and experimental groups were greater than expected on 
the basis of chance. If the pretest variables had differed greater 
than chance, analysis of covariance would have been used to analyze the 
posttest scores. 
Finally, the posttest data for the two dependent variables, D and 
F-Scale scores, were analyzed by analysis of variance with experimental 
and control group membership, Mt-Scale, SAT, and sex as factors. 
Adjustment scores, although a continuous variable, were treated 
as a dichotomous variable in the study, based upon the rationale es-
tablished by Kleinmuntz (1960). As previously discussed in the review 
of the literature, a cutting score of 15 was identified by Kleinmuntz 
(1960) which "almost completely" discriminates between adjusted and 
maladjusted college students. Students who obtained Mt-Scale scores 
of equal to or less than 15 were classified as normal. Students obtaining 
a score greater than 16 were classified as abnormal. Within the sample, 
100 subjects were included in the former category as adjusted while the 
latter category, or the maladjusted group, contained 46 subjects. 
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To investigate the interaction of ability with the treatment 
effect, the total range of SAT scores was divided into three equal 
intervals. Subsequently, each individual subject was categorized as 
high, medium, or low on academic performance depending on which third 
of the SAT distribution he was in. Using this method, 46 subjects were 
i dentified as medium SAT, and 51 sub j ects were included i n the low SAT 
category. With SAT as a classification variable, a two-by-three analysis 
of variance (treatment by SAT) was computed for the dependent variables 
of D and F-Scale scores. 
Sex was the last variable utilized in the study to explore the 
effec t of the replication technique. Of the total sample, 66 male 
subjects md 80 female subjects were included in the investigation. 
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CHAPTER IV 
Pretest Data 
The presentation of the results of this study is approached in 
terms of the reported literature and the basic design. The design was 
set up to investigate the effects of a special mode of instruction, i.e., 
the replication technique, on closedmindedness as measured by the 
Rokeach D and the Adorno F-Scales. The analysis was also designed to 
explore other related questions having to do with the interaction of the 
replication technique with scholastic ability, maladjustment, and sex. 
Prior to computing an analysis of variance on the pretest scores, 
a correlational analysis was performed in order to ascertain the degree 
of relationship existing among the various classification and measure-
ment variables utilized in the study (Table 1). As would be expected, 
the correlational analysis revealed a high positive relationship 
between both the verbal and quantitative SAT scores and the composite 
SAT scores (.87 and .85 respectively). The correlation coefficient for 
verbal and quantitative SAT scores was .SO. 
The relationship between D and F scores was .75 for this sample. 
The reported intercorrelations for the D and F-Scale are substantially 
similar to the findings of a survey of the related literature reported 
by Shaver and Richards (1968). Additionally, as anticipated from the 
review of the literature, college maladjustment correlated positively 
and significantly with both the D and F scores (.32 and .24 respectively) 
and at the same time, a correlation of -.24 was obtained between composite 
Table 1 
Correlations Among Composite SAT, Verbal SAT, 
Quantitative SAT, D, F, and Mt-Scales, 
For the Total Sample (N~l46) 
1 3 4 
1. Composite SAT 
2. Verbal SAT • 87** 
3. Quantitative SAT .85** .50** 
4. D-Scale -.24** -.24** -.17* 
5. F-Scale -.36** -.36** -.26** • 75** 
6. Mt-Scale -.11 -.02 -.17* .32** 
*.05 ( .16 required, 144 df) 
**.01 (. 21 required, 144 df) 
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.24** 
Note: Since the D and F Scales were scored in reverse, i.e., seven 
points for strong disagreement, the signs indicating negative or 
positive relationships for these two scales have been reversed. 
Therefore, all signs in Table 1 should be interpreted as indi-
cated. For example, the r~-.24 between D and Composite SAT 
scores indicates that as SAT scores increase, closedmindedness, 
as measured by dogmatism scores, decreases. 
44 
SAT scores and the D-Scale, scores while the composite SAT and F-
Scale scores had a relationship of -.36. College maladjustment scores 
correlated with the three dimensions of ability (SAT) at -.11 for 
the composite SAT, -.02 for the verbal SAT, and -.17 for the quantita-
tive SAT. The above three correlations are statistically significant 
except for the relationship between the Mt-Scale and composite SAT score 
and the Mt and verbal SAT. 
Following this initial correlational analysis, four two-by-two 
factorial analyses of variance were conducted with the pretest data to 
check on the equivalence of the groups prior to experimental intervention. 
Experimental and control groups served as the two levels of one factor 
and male/female served as the two levels of the other factor. These 
analyses were carried out with composite SAT scores, pretest scores for 
the D and F-Scales, and pretest scores for the Mt-Scale as dependent 
variables. There were no statistically significant differences on the 
Scholastic Aptitude Test (composite score), the D-Scale, the F-Scale, 
or the Mt-Scale. The results of these analyses are presented in 
Tables 2, 3, 4, and 5. 
To interpret accurately the tables for the analysis of variance, the 
D and F-Scale means must be read in reverse. That is, an increase in 
mean D-Scale scores indicates a reduction in dogmatism for that group. 
The same inverse relationship exists for F-Scale means. In Table 1, 
already discussed, the signs indicating direction of association were 
reversed so that the coefficients would be more easily interpretable. 
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Table 2 
Summary of Analysis of Variance 
of Composite SAT Scores 
Male Female Group Group Total 
Group Mean Mean Mean so N 
Experimental 837.05 855.14 847.48 151.76 85 
(N•36) (N=49) 
Control 869.73 832.64 850 . 88 149.00 61 
(N•30) (N=3l) 
Sex Mean 851.90 846.42 848.90 
Sex SO 147.73 152.93 
Total N 66 80 146 
Source ss df MS F p 
Groups (A) 411.23 l 411. 23 .01 ns 
Sex (b) 1087.65 1087.65 .04 ns 
Ax B 26672.91 l 26672.91 1.16 ns 
Error 3239230.79 142 22811.48 
Total 3267402.66 145 
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Table 3 
Summary of Analysis of Variance of Pretest 
Rokeach D-Scale Scores 
Male Female Group Group Total 
Group Mean Mean Mean SD N 
Experimental 272.47 288.08 281.4 7 41.49 
(N=36) (N•49) 85 
Control 290.66 291.25 290.96 38.48 
(N•30) (N•31) 61 
Sex Mean 280.74 289.31 285.44 
Sex SD 39.56 40.91 
Total N 66 80 146 
Source ss df MS F p 
Groups (A) 3202.83 1 3202.81 1. 99 ns 
Sex (B) 2656.13 2656.13 1.65 ns 
A X B 2405.72 1 2405.72 1. 49 ns 
Error 228431.26 142 1608.67 
Total 236695.94 145 
Note: Since the D and F-Scale were scored in reverse, i.e., seven 
denoting strong disagreement, the above data has to be 
interpreted inversely. 
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Table 4 
Summary of Analysis of Variance of Pretest 
Adorno F-Scale Scores 
Male Female Group Group Total 
Group Mean Mean Mean SD N 
Experimental 124.38 131.57 128.52 23.53 
(N•36) (N•49) 85 
Control 125.80 134.16 130.05 28 . 48 
(N•30) (N•31) 61 
Sex Mean 125.03 132.57 129.16 
Sex SD 25.68 25.24 
Total N 66 80 146 
Source ss df MS F p 
Groups (A) 82.02 1 82.02 .12 ns 
Sex (B) 2058.56 1 2058.56 3.14 ns 
A X B 77.91 77.91 .11 ns 
Error 93079.56 142 655.48 
Total 95298.05 145 
Note: Since the Dand F Scale were scored in reverse, i.e., seven 
denoting strong disagreement, the above data has to be in-
terpreted inversely. 
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Table 
Summary of Analysis of Variance of Pretest 
Mt-Scale Scores 
Male Female Group Group Total 
Group Mean Mean Mean SD N 
Experimental 58.58 58.10 58.30 5.93 
(N•36) (N•49) 85 
Control 59.16 60.06 59.62 7.01 
(N•30) (N•31) 61 
Sex Mean 58 . 84 58.86 58.85 
Sex SD 6.02 6 . 76 
Total N 66 80 146 
Source ss df MS F p 
Groups 61.60 1 61.60 1.48 ns 
Sex .007 .007 .00 ns 
A X B 17.09 17.09 .41 ns 
Error 5901.27 142 41.55 
Total 5979.97 145 
Pos ttest Data 
The posttest data were analyzed by factorial analysis of variance 
procedures utilizing the following factors: treatment and control 
groups by dichotomous Mt score; treatment and control groups by sex; and 
treatment and control groups by three levels of SAT scores (high , 
medium, and low). These analyses are presented separately for the two 
dependent variables, D and F-Scale scores. 
D-Scale Scores 
The first posttest analysis of dogmat i sm scores compared repl i cation 
and control groups by male and female subjects utilizing a two-by-two 
factorial analysis of variance. This analysis was undertaken to test 
Hypotheses 1 and 4 dealing with the differential effects of replication 
and the interaction effect of treatment and sex on dogmatism scores. 
The results of the analysis (see Table 6) indicate no statistically 
significant differences for the main effects of treatment or sex 
(Hypothesis 1). For the treatment comparison, the F (1/142 df) was 
.01 while the F for the sex comparison was . 71 with 1/42 df. The 
interaction effect was also nonsignificant (F=l.64, 1/42 df). Thus 
the null hypothesis predicting no difference for dogmatism scores as a 
f unction of the replication technique (Hypothesis 1) was accepted. The 
interaction null hypothesis was also accepted (Hypothesis 4). 
The second analysis of dogmatism scores compared replication and 
control groups for interaction with maladjusted or non-maladjusted 
scores on the Kleinmuntz Scale. As already noted, the criterion utilized 
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Table 6 
Summary of Analysis of Variance of Posttest 
Rokeach D-Scale Scores, Treatment by Sex 
Male Female Group Group Total 
Group Mean Mean Mean SD N 
Experimental 291.47 305.14 299.35 41.37 
(N=36) (N•49) 85 
Control 301.0 296.35 298.64 43.63 
(N=30) (N•31) 61 
Sex Mean 295.80 301. 73 299.05 
Sex SD 42.26 42.19 
Total N 66 80 146 
Source ss df MS F p 
Groups 18.08 1 18.08 .01 ns 
Sex 1273.63 1 1273.63 .71 ns 
Ax B 2933.77 1 2933.77 1. 64 ns 
Error 253848.08 142 1787.66 
Total 258073.56 145 
Note: Since the D and F-Scale were keyed in reverse, i.e., seven 
denoting strong disagreement, the above data has to be 
interpreted inversely. 
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f or maladjusted or non-maladjusted assignment was an empirically es-
tablished cut-off score of 15 (Kle inmuntz, 1960). A two-by-two 
factorial analysis of variance was conducted to test the null hypotheses 
(2 and 3) dealing with the effect of replication and adjustment on 
dogmatism scores. 
The results of this analysis (see Table 7) indicate no statistically 
signif i cant difference between D-Scale score means when the experimental 
group subjects were compared to the control group subjects (F•.Ol, 
1/142 df). The comparison of D-Scale means for maladj usted and non-
maladjusted groups resulted in an F of 17.12, significant at the . 01 
level with 1/142 d.f. Keeping in mind the reverse scoring of the D-Scale, 
the lower mean differences for subjects categorized as maladjusted indi-
cates a significantly higher level of dogmatism as compared to the subjects 
categorized as nonmaladjusted. The significant finding is consistent 
with the correlation between Mt and D-Scale scores obtained for the 
pretest data ( . 32). The null hypothesis predicting no difference 
between maladjusted and non-maladjusted subjects was rejected (Hypothesis 
2). The interaction null hypothesis (Hypothesis 3) was accepted since 
the resulting F was non-significant (f•.32, 1/142 d.f.). 
The third analysis of variance was undertaken to assess the effect 
of treatment and the interaction with three levels of ability for 
dogmatism scores. These levels were established as high, medium, and 
low by categorizing the obtained distribution of scores into thirds 
from high to low. This comparison was undertaken to test Hypothesis 5 
which concerned itself with the interaction of ability and replication 
in effecting student dogmatism. A two by three analysis of variance 
Table 
Summary of Analysis of Variance of Posttest 
Rokeach D-Scale Scores as a Treatment by 
Maladjusted and Non-maladjusted Mt-Scale Categories 
Non-
Maladjusted Maladjusted Group Group 
Group Mean Mean Mean SD 
Experimental 275.5 308.73 299.35 41.37 
(N&24) (N•61) 
Control 282.27 307.87 298.64 43.63 
(N•22) (N•39) 
Mt Mean 278.74 308.40 299.05 
Mt SD 45.75 37.08 
Total N 46 100 
Source ss df MS F 
Groups 18.08 18.08 .01 
Mt 27718.69 1 27718.69 17.12 
A X B 526.25 1 526.25 .32 
Error 229810 .54 142 1584.9 
Total 258073.56 145 
Total 
85 
61 
146 
p 
ns 
.01 
ns 
Note: Since the D and F-Scale were keyed in reverse, i.e., seven 
denoting strong disagreement, the above data has to be 
interpreted inversely. 
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conducted with the experimental and control groups serving as one factor 
and the operationally defined levels of ability in serving as the other 
factors. The results of the analysis (Table 8) indicated no statistically 
significant mean difference between experimental subjects and control 
subjects (F=.57, 2/140 d.f., Hypothesis 5) . The main effect of ability, 
i.e., high, medium, and low SAT categories, was significant at the .01 
level with a resulting F of 9.19 with 2/140 d.f. These results are 
consistent with the correlations of -.24 between the composite SAT and 
the D. 
Even though there were no null hypotheses to test the main effect 
specifically dealing with the effects of ability grouping on dogmatism 
scores, a post-hoc comparison was undertaken in order to locate the 
source of the significant F ratio. The method utilized was that of 
Scheffe which " has the advantages of simplicity, applicability 
to groups of unequal sizes, and suitability for any comparison" (Hays, 
1963, p. 484). The results of this analysis (Table 9) indicated that a 
mean difference of 13.9 must be obtained for any of the possible 
comparisons in order to reach statistical significance. All possible 
comparisons were significant at the .05 level. 
To summarize, the null hypothesis (Number 2) for adjustment and 
D-Scale scores was rejected at the .01 level. The remaining four 
hypotheses (Hypotheses 1, 3, 4, and 5) were accepted. However, even though 
no specific hypothesis was directed at the main effect of ability grouping 
on dogmatism, there was a difference significant at the .01 level. 
Group 
Experimental 
Control 
SAT Mean 
SAT SD 
Total N 
Source 
Groups 
SAT 
A X B 
Error 
Total 
Table 8 
Summary of Analysis of Variance of Posttest 
Rokeach D-Scale Scores as a Function 
of High, Medium, and Low SAT Scores 
High Medium Low 
SAT SAT SAT Group Group 
Mean Mean Mean Mean SD 
321.07 295.63 283.72 299 .35 41.37 
(N=26) (Na30) 
312.70 304.73 280.59 298.64 43.63 
(N•20) (N•l9) 
317.43 299.16 282 . 37 299.05 
36.40 46.64 35.8 
46 49 51 
ss df MS F 
18.09 1 18.08 .01 
p 
ns 
29733.64 2 14866.82 9.19 .01 
1862.02 931.01 .57 ns 
226459.82 140 1594.78 
258073.56 145 
Note: Since the D and F-Scale were keyed in reverse, i.e., 
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Total 
N 
85 
61 
146 
seven 
denoting strong disagreement, the above data has to be 
interpreted inversely. 
Mean 
Groups 
High 
Medium 
* 
Table 9 
Summary of Mean D-Scale 
Comparisons for High, Medium, 
and Low SAT Categories 
Groups 
Mean Medium 
299.16 
317.43 18.27* 
299.16 
Critical Value Required (.05)•13.9 
Low 
282.37 
35.06* 
16.79* 
Note: Since the D and F-Scale were keyed in reverse, 
i.e ., seven denoting strong disagreement, the 
above data has to be interpreted inversely. 
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F-Scale Scores 
The posttest analysis of F-Scale scores was accomplished in 
essentially the same manner as it was for the posttest D-Scale scores. 
The first analysis of variance included groups and sex as the 
main effects to assess for any systematic differences in posttest 
F- Scale scores . This analysis was undertaken to test Hypotheses 6 
and 9. 
The analysis (Table 10) indicated no statistically significant 
differences in mean posttest scores for the experimental and control 
group subjects (F=.42, 1/142 df). The interaction effect was non-
significant with an F of .13 utilizing 1/142 df. The hypothesis of 
no difference between experimental and control group subjects and the 
interaction null hypothesis were accepted (Hypothesis 6). 
For the main effect of sex, an F of 4.05 was obtained which is 
statistically significant at the .OS level utilizing 1/142 df. The 
predicted mean difference of the null hypothesis of zero for the sex 
variable was therefore rejected (Hypothesis 9), in line with the sex 
literature previously reported. 
The second analysis was undertaken to test Hypotheses 7 and 8. 
The factors were maladjusted/non-maladjusted and experimental/control 
groups for F-Scale scores. 
The results of this analysis (Table 11) revealed no significant 
difference of the experimental and control groups' mean posttest F-Scale 
scores (Fm.41, 1/142 df). The comparison of maladjusted and non-
maladjusted groups yielded an F of 3.24 which is nonsignificant with 
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Table 10 
Summary of Analysis of Variance of Posttest 
Adorno F-Scsle Scores 
Male Female Group Group Total 
Group Mean Mean Mean SD N 
Experimental 126.8 135.41 131.76 27.53 
(Nc36) (N=49) 85 
Control 123.7 133.61 128.74 28.70 
(N•30) (N•31) 61 
Sex Mean 125.39 134.71 130 .50 
Sex SD 27.90 27.48 
Total N 66 80 146 
Source ss df MS F p 
Groups 325.4 325.4 .42 ns 
Sex 3140.35 3140.35 4.05 .OS 
A X B 106.38 1 106.38 .13 ns 
Error 109870.37 142 773.73 
Total 113442.5 145 
Note: Since the D and F-Scale were keyed in reverse, i.e., seven 
denoting strong disagreement, the above data has to be 
interpreted inversely. 
Group 
Table 11 
Summary of Analysis of Variance Posttest 
Adorno F-Scale Scores as a Function of 
Maladjusted or Non-maladjusted Mt-Scale Scores 
Non-
Maladjusted maladjusted Group Group 
Mean Mean Mean so 
Experimental 123.41 135.04 131.76 27.53 
(Na24) (N=61) 
Control 125.40 130.61 128.74 28.70 
(N•22) (N•39) 
Mt Mean 124.36 133.32 130.50 
Mt SO 29.55 26.87 
Total N 46 100 
Source ss df MS F 
Groups 325.40 325.40 .41 
Mt 2524.02 1 2524.02 3.24 
A X B 187.84 1 187.84 .24 
Error 110405.24 142 777.5 
Total 113442.50 145 145 
Note: Since the 0 and F-Scales were keyed in reverse, i.e.' 
Total 
N 
85 
61 
146 
p 
ns 
ns 
ns 
seven 
denoting strong disagreement, the above data has to be 
interpreted inversely. 
58 
59 
1/142 df degrees of freedom. The interaction effect was nonsignificant 
(F=.24, 1/142 df). 
The null hypothesis for the experimental and control group comparison, 
the maladjusted and non-maladjusted comparison, and the interaction 
null hypotheses were all accepted (Hypotheses 7 and 8). 
The third F-Scale score analysis (Table 12) was undertaken to test 
Hypothesis 10 . This null hypothesis was concerned with the interaction 
of ability categories and experimental or control group membership in 
effecting posttest F-Scale scores. The data were analyzed utilizing a 
two-by-three factorial analysis of variance. 
The analysis indicated no statistically significant differences 
as a function of experimental or control group membership (F•.50, 1/140 
df). The interaction effect was nonsignificant with a resulting F of 
.93 with 2/140 df. The comparison for high, medium, and low categories 
for the SAT scores yielded an F of 16.80 which is significant at the 
.01 level with 2/140 df. The null hypothesis for the experimental and 
control group comparison and the interaction hypotheses were both 
accepted. Again, although no specific null hypothesis dealt with the 
main effects of ability grouping and F-Scale scores, a post-hoc test 
(Scheffe) was made of all possible mean differences . The results of this 
analysis (Table 13) indicated statistically significant differences 
between all pairs of group means. 
A call to summarize the results of the present study and to place 
the findings into a logical context is best achieved by organizing 
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Table 12 
Summary of Analysis of Variance of Past teat 
Adorno F-Scale Scores as a Function of 
High, Medium, and Low SAT Scores 
High Medium Low 
SAT SAT SAT Group Group Total 
Group Mean Mean Mean Mean SD N 
Experimental 150 . 84 128.53 118.00 131. 76 27.53 
(N•26) (N•30) 85 
Control 140 . 65 132.68 114.50 128.74 28.70 
(N=20) (N•l9) 61 
SAT Mean 146.41 130.14 116.49 130. so 
SAT SD 24.15 28.56 22.95 
Total N 46 49 51 146 
Source ss df MS F p 
Groups 325.40 1 325.40 .so ns 
SAT 21664.60 2 10832.30 16.80 .01 
A X B 1203.48 601. 74 .93 ns 
Error 90249.02 140 635.55 
Total 113442. so 145 
Note: Since the D and F-Scales were keyed in reverse, i.e., seven 
denoting strong disagreement, the above data has to be 
interpreted inversely. 
Mean 
Groups 
High 
Medium 
Table 13 
Summary of Mean F-Scale 
Comparisons for High, Medium, 
and Low SAT Categories 
Mean Medium Low 
130.14 116.49 
146.41 16.27* 29.92* 
130.14 13.65* 
*Critical Value Required (.05)•8.78. 
Note: Since the D and F-Scales were keyed in reverse, 
i.e., seven denoting strong disagreement, the 
above data has to be interpreted inversely. 
61 
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the analysis i n light of each individual hypothesis. A summary table 
reflecting the hypotheses for this study with the accompanying acceptance 
or rejection for each is included in Table 14. 
Table 14 
Summary of Acceptance and Rejection of 
Null Hypotheses for the Posttest 
Data 
Hypothesis 
1. There will be no significant difference between 
experimental and control group mean posttest 
Accepted 
D-Scale scores. X 
2. There will be no significant difference between 
mean posttest D-Scale scores for individuals 
categorized as adjusted or maladjusted on the 
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Rejected 
Mt-Scale. X* 
3. There will be no significant interaction between 
experimental and control group membership and 
categorization as adjusted or maladjusted by the 
Mt-Scale in affecting D-Scale scores. X 
4. There will be no significant interaction between 
experimental and control group membership and 
sex in affecting D-Scale scores . X 
5. There will be no significant interaction between 
experimental and control group membership and 
categorization as high, medium, and low by 
Scholastic Aptitude Test (SAT) scores in affecting 
D-Scale scores. Xb 
6. There will be no significant difference between 
experimental and control group mean posttest 
F-Scale scores. X 
7. There will be no significant difference between 
mean posttest F-Scale scores for individuals 
categorized as adjusted or maladjusted on the 
Mt-Scsle. X 
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Table 14 (Continued) 
H)po thesis Accepted Rejected 
8 . There will be no significant interaction 
between experimental and control group 
membership and categorization as adjusted or 
maladjusted by the Mt-Scale in affecting 
F-Scale scores. X 
9 . There will be no significant interaction 
between experimental and control group 
membership and sex in affecting F-Scale 
scores. 
10. There will be no significant interaction 
between experimental and control group 
membership by Scholastic Aptitude Test 
(SAT) scores in affecting F-Scale Scores. 
* p < .01 
a . The main effect of sex was significant at .05. 
X a 
Xb 
b . The main effect of ability was significant at the .01 level. 
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CHAPTER V 
Summary and Conclusions 
It was the purpose of this study to t es t the effect of a special 
mode of instruction, i.e., empirical replication, on the reduction of 
closedmindedness as measured by the Rokeach D-Scale and the Adorno 
F-Scale . Further analyses were conducted to assess the interactions 
between adjustment, ability, and sex with empirical replication in 
effecting D and F-Scale scores. 
The discussion of the results and implications of the study will 
be developed in terms of the basic design for each statistical stage 
of analysis. The experimental design was the non-equivalent control 
group design (Campbell & Stanley, 1963) which involves the study of 
intact classroom groups. The independent variable for the study was 
the replication technique. Sex, scholastic ability, and adjustment 
were classification variables, while D and F-Scale scores were utilized 
as dependent variables. 
The first stage of analysis was computation of a correlational ma-
trix with the following variables: composite SAT scores, verbal SAT 
scores, quantitative SAT scores, D and F-Scale scores, and Mt-Scale 
scores. The first stage of analysis also included four two-by-two 
factorial analyses of variance for the purpose of establishing pretest 
equivalence between the experimental and control groups. The second 
stage of analysis utilized analysis of variance to assess the effects 
of the experimental treatment and the interactions. 
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Diseussion of Findings 
Pretest Data 
The results of the eorrelation matrix were presented in Table 1. 
As eould be expeeted, a high eorrelation was obtained between the eom-
posite SAT and verbal SAT (ra.87) and the eomposite SAT and quantita-
tive SAT (.85). The eorrelation eoeffieient between verbal and quan-
titative SAT seores was .50, suggesting that these aspeets of the 
Seholastie Aptitude Test, although measuring to some degree a eommon 
faetor, are also independent to a large degree. 
The antieipated negative relationship between openmindedness and 
seholastic ability (Zagona & Zurcher, 1965; Ehrlieh, 1961; Frumkin, 
1961; White & Alter, 1967) was supported by the eorrelational analyses: 
eomposite SAT and verbal SAT seores eorrelated with the D-Seale seores 
at -.24, indicating a trend for higher ability groups to be more open-
minded as measured by the D and F-Scale tests. The same pattern, 
although a higher correlation, obtained fro the F-Seale and the eom-
posite SAT (r~.36) and the F-Scale and verbal SAT (r=.36). In both 
instances (D and F-Scale seores), the SAT quantitative seores eorrelated 
at a lower level than the SAT composite and SAT verbal seores (F and 
quantitative SAT equaled -.26, D and quantitative SAT equaled -.17). 
All reported eorrelations were statistieally signifieant at the .05 or 
.01 level. 
The expeeted high eorrelation between D and F-Scale scores obtained 
with an r of .75. The eorrelation of .75 indicates 56 pereent common 
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variance which suggests the tests are measuring, to a high degree, a 
common trait. The correlation reported in this study is similar to 
those reported in the literature (Rokeach & Fruchter, 1956; 
Rokeach, 1960 ; Vacchiano, Strauss & Schiffman, 1968; Shaver & 
Richards, 1968). 
Another assumption of this study was the logical similarity be-
tween the characteristics of the maladjusted (Kleinmuntz, 1960, p. 210) 
and the dogmatic i ndividual in a college population (Ausubel & Tenzer, 
1970). In the present study, a correlation of .32 was found between 
college maladjustment scores and D-Scale scores. The correlation between 
maladjusted scores and F-Scale scores was .24. These correlations were 
significant at the .01 level and consistent with other findings 
reported in the literature (Vacchiano, Strauss & Schiffman, 1968; Kemp, 
1961; Norman, 1966; Ehrlich & Bauner, 1966; and Rokeach, 1960). 
During the first stage of analysis, four two-by-two analyses of 
variance were conducted to test for experimental and control group 
pre-treatment equivalence on composite SAT scores, D and F-Scale scores, 
and Mt-Scale scores. It was necessary to establish pre-treatment 
equivalence because of the non-equivalent control group design of the 
study. Although, according to Campbell and Stanley (1963): 
..• one of the most widespread experimental designs in 
educational research, the design does not control for pre-
experimental equivalence for however similar classrooms or 
naturally assembled collectives are, they are not so similar 
that the pretest msy be disregarded. (p. 217) 
For each of the two-by-two analyses of variance on the pretest 
data (Tables 2, 3, 4, and 5), the two levels of one factor were 
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experimental and control group membership and the two levels of the 
other factor were categorization as male and female. The necessity of 
utilizing experimental and control group subjects is apparent from the 
non-equivalent design; however, the selection of sex as the second 
factor is less apparent. The basis for categorization by sex for the 
analysis came from studies, previously discussed in the review of 
literature, including Lehmann (1962), Plant (1965), and Lehmann, Sinhra, 
and Hartnett (1966). 
All of the pretest analysis of variance tests of treatment group 
differences were nonsignificant, and therefore these differences in the 
reported means were assumed to be chance findings. 
Posttest Data 
To test the major research hypothesis of the study, i.e., that the 
empirical replication would reduce closedmindedness, three separate 
analyses of variance were computed for both the D and F-Scale scores. 
These separate analyses tested ten specific null hypotheses. 
D-Scale Scores. In order to test Hypothesis 1 (no significant 
difference between experimental and control group mean posttest D-Scale 
scores) and Hypothesis 4 (no significant interaction between experimental 
and control group membership and sex in terms of D-Scale scores), a 
two-by-two analysis of variance using sex and groups as factors was 
calculated (Table 6). 
The results of this analysis were nonsignificant F-raties for 
groups and sex of .01 and .71 respectively. On the basis of this 
analysis, Hypotheses 1 and 4 were accepted. 
An additional observation of some interest is a comparison of 
cell means for D-Scale scores between the pre and posttests (Tables 
3 and 6). In all four cells the mean D-Scale score increased, (recall 
the inverse scoring for D and F-Scale values) which could be interpreted 
as a reduction in amount of dogmatism for all groups. Although not 
statistically significant, the male and female experimental group mean 
differences show a decrease in dogmatism of twice that for the males and 
females in the control group. The greater reduction in dogmatism for 
the experimental group raises the possibility that, despite the 
statistically nonsignificant findings in this study, the replication 
technique may have educational promise. 
In order to assess more precisely the effects of the replication 
technique of the reduction of dogmatism, a further analysis was under-
taken for Hypotheses 1 and 4. Even though the difference between the 
experimental and control group pretest D-Scale mean scores was non-
significant, an analysis of covariance was conducted utilizing pretest 
D-Scale scores as the covariate and posttest D-Scale scores as the 
dependent variate (Table 15). 
The results of this further analysis revealed nonsignificant F's 
for experimental and control group comparisons (Fa3,77), male and female 
comparisons (F=.07, and the interaction term F=.53, 1/142 degrees of 
freedom). In spite of the failure of this comparison to produce 
statistical significance {an F of 3.9 with 1 and 150 d.f. is required 
for significance at the .05 level), the analyses did indicate results 
that appear worthy of consideration. 
Table 15 
Summary of Analysis of Covariance of Posttest D-Scale 
Scores Using Pretest Scores as the Covariate 
Adjusted Adjusted Adjusted 
Male Female Group Total 
Group Mean Mean Mean N 
Experimental 302.22 302.95 302.64 
(N=36) (N~49) 85 
Control 296.66 291.52 294 . 05 
(N=30) (N=31) 61 
Adjusted 
Sex Mean 299.59 298.52 299.05 
Total N 66 80 146 
Source ss df MS F 
Groups 2584.85 l 2584.85 3. 77 
Sex 49.30 l 49.30 .07 
A X B 361. 76 l 361. 76 .53 
Error 96673.24 142 685.62 
Total 99669.15 145 
Note: Since the D and F-Scales were keyed in reverse, i.e., seven 
denoting strong disagreement, the above data has to be 
interpreted inversely. 
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First, as previously mentioned, the means for the replication group 
did indicate change in the direction of a reduction in dogmatism. 
Secondly, the direction of change, reduction of dogmatism, was pre-
dicted prior to carrying out the study. And, possibly most important, 
the reduction in dogmatism for replication students approached 
statistical significance at the pre-established .05 level (F=3.77). 
Statistical significance would have been easily attained if the lower 
.10 level (F=2.71) had been selected instead of at the more traditional 
. 05 level. 
Two hypotheses were tested through the two-by-two analysis of 
variance reported in Table 7--Hypothesis 2 (no significant difference 
between mean posttest D-Scale scores for individuals categorized as 
adjusted or maladjusted on the Mt-Scale) and Hypothesis 3 (no inter-
action between experimental and control group membership and categoriza-
tion as adjusted or maladjusted by Mt-Scale in effecting D-Scale scores). 
As previously mentioned, the cutting score for the factor of adjustment 
and maladjustment was the score of 15 (Kleinmuntz, 1960) with experi-
mental and control groups being the two levels of the second factor. 
The F-Ratio (.01) for the comparison of experimental and control 
group mean D-Scale scores was nonsignificant. However, the D-Scale 
means for the maladjusted and non-maladjusted groups were significantly 
different (F=l7.12). Consequently, Hypothesis 2 was rejected (Table 7). 
Rejection of the hypothesis was anticipated both because of the 
significant correlation between the D and Mt-Scale (.32) presented in 
Table 1 and because of the thrust of the seven previously cited research 
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studies which support the relationship. The null hypothesis predic ting 
no interaction between adjustment/maladjustment and experimental/ 
control groups (Hypothesis 3) was accepted (F=.32). 
The last analysis of variance (two-by-three) reported for D-S cale 
scores tested Hypothesis 5 (the interaction between experimental and 
control group membership and categorization as high, medium, and low 
by SAT scores in effecting D-Scale scores)(Tables 8 and 9) . The three 
levels of SAT, previously discussed, and experimental and control 
group membership were the two factors for the analysis. A nonsignificant 
F-ratio of .01 was found for experimental and control group membership. 
Hypothesis 5 was accepted as the interaction effect was nonsignificant 
with a reported F-ratio of .57 (Table 8). 
In view of the literature cited and the negative correlations 
reported in Table 1 between the D-Scale and the three measures of 
scholastic ability (-.24 composite SAT, -.24 verbal SAT, and -.17 
quantitative SAT), the statistically significant F-ratio of 9.19 
(.01) on the D-Scale means for the three ability groupings was to 
be expected (Table 8). To establish which of the possible differences 
between pairs of D-Scale means for categorized SAT scores were sig-
nificant, the Scheffe method was used. All differences were significant 
at the .05 level (Table 9). However, because scholastic ability was 
used as a classification variable to test for interaction, no specific 
null hypothesis was effected by the statistical significance reported 
for the main effects of ability. 
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In summary, the analysis of D-Scale scores comparing the experi-
mental and control groups and using classification variables resulted 
in the rejection of only oen of the five null hypotheses tested. 
Rejection of that hypothesis lead to the conclusion that there was a 
significant difference between mean posttest D-Scale scores for 
individuals categorized as adjusted or maladjusted on the Mt-Scale. 
The relationship was anticipated in both the preliminary correlation 
matrix and the review of related research. 
F-Scale Scores. Consistent with the research design, three addi-
tional analyses of variance were computed (Tables 10-13) to test 
Hypotheses 6 through 10. The first analysis (Table 10) was undertaken 
to specifically test Hypothesis 6 (no significant difference between 
experimental and control group mean posttest F-Scale scores) and 
Hypothesis 9 (no significant interaction between experimental and control 
group membership and sex in effecting F-Scale scores). Both of the 
hypotheses were accepted. A nonsignificant F ratio of .42 for treatment 
and control group means was obtained, as well as a nonsignificant F-
ratio of .13 for the interaction effect. Although not significant, an 
inspection of F-Scale mean cell differences between pre and posttest 
values indicated a reduction of mean F-Scale scores for those students 
exposed to replications by 6.26 as compared to a slight increase for 
the control group (1.55), which is generally in agreement with the 
similar finding previously reported for the D-Scale. A significant F-
ratio of 4.05 (.05) was reported for the main effect of sex for F-Scale 
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scores. In both levels, experimental and control, the females had 
higher mean F-Scale scores than the males, (thus were less authoritarian 
because of the inverse scoring of the F-Scale), with male/female 
differences of 8.61 for the experimental group and 9.91 for the control 
group. Although significant sex differences were not expected, the 
findings are in agreement with the larger F-Scale means for men as 
compared to women reported by Adorno (1950) when Forms 40 and 45 of 
the F-Scale were analyzed through item analysis. 
Again because of the methodological problem associated with pre-
existing but statistically nonsignificant mean differences between 
groups on the pretest F-Scale analysis (Table 4), an analysis of co-
variance was conducted utilizing pretest F-Scale scores as the covariate 
and posttest F-Scale scores as the dependent variate (Table 16). This 
analysis was conducted to obtain a more sensitive reflection of the 
results associated with accepting or rejecting Hypotheses 6 and 9. 
The covariance analysis resulted in an F of 2.0 for the experimental 
and control group comparison, an F of 1. 01 for the male and female 
comparison, and an F of .18 for the interaction (1/142 degrees of 
freedom) effect. All reported F's are statistically nonsignificant. 
An interpretation of these results would indicate that the 
replication technique has no differential effect over general instruc-
tion in the reduction of authoritarianism even though both groups had 
improved mean scores. The non-anticipated sex difference obtained with 
the analysis of variance procedure (Table 10) was not in evidence when 
the covariance procedure was employed to adjust for the initial group 
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Table 16 
Summary of Analysis of Covariance of Posttest F-Scale 
Scores Using Pretest Scores as the Covariate 
Adjusted Adjusted Adjusted 
Male Female Group Total 
Group Mean Mean Mean N 
Experimental 130 . 76 133.41 132.29 
(N~36) (N•49) 85 
Control 126.49 129.46 128.00 
(N=30) (N=31) 61 
Adjusted 
Sex Mean 128.82 131.88 130.50 
Total N 66 80 146 
Source ss df MS F p 
Groups 652.58 1 652.58 2.00 ns 
Sex 330.37 1 330.37 1.01 ns 
A X B 58.35 1 58.35 .18 ns 
Error 45945.01 142 325.85 
Total 46986.31 145 
76 
difference. It would thus appear that the present study does not 
support the hypothesis of sex differences in openmindedness. An 
analysis of variance was computed (Table 11) with experimental and 
control group membership as two levels of on factor and categorization 
as maladjusted and non-maladjusted as the two levels for the other 
factor. Hypothesis 7 (no significant difference between mean posttest 
F-Scale scores for individuals categorized as adjusted or maladjusted 
on the Mt-Scale) was accepted as the F-ratio of 3.24 was nonsignificant 
(Table 11). Although the F-ratio approached a significant value and 
a significant F-ratio, at the .01 level, was previously reported for 
the parallel hypothesis for the D-Scale, a chance occurrence is the 
only tenable explanation for the reported difference the lack of F-
Scale discrimination may be explained by the differences in correlation 
(Table 1). The Mt-Scale andthe D-Scale have a .32 correlation or a common 
variance between the Mt-Scale and the F-Scale is 5 . 6 percent; thus, the 
correlations and reported significance levels are mutually supportive. 
Additionally, the reported F-ratio of Al for groups was nonsignifi-
cant as was the F of .24 for the interaction effect. Because of the 
lack of significant interaction, hypothesis number eight dealing with 
the F-Scale (no significant interaction between experimental and control 
group membership and categorization as adjusted or maladjusted by the 
Mt-Scale in effecting F-Scale scores) was accepted. 
To test the last hypothesis, Number 10 (no significant interaction 
between experimental and control group membership and categorization as 
high, medium, and low by Scholastic Aptitude Test (SAT) scores in 
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effecting F-Scale scores), a two-by-three analysis of variance was 
conducted (Table 12). Again, as previously accomplished on the D-Scale 
scores, three levels of scholastic ability were compared with experi-
mental/control group membership for F-Scale scores. In light of the 
studies by Ehrlich (1961), Kemp (1960), Neil (1959), and Frumkin 
(1961) and the negative relationship from Table 1, significance was 
anticipated fo r the classification variab le of scholastic ability. 
Such a relationship was identified in Table 12 with an F-ratio of 16.80--
significant at the .01 level. To establish which of the possible 
relationships were significant, the means for each level of SAT were 
reported and all possible mean differences were tested (Table 13). 
All differences were significant at the .05 level. 
In summary, although the results of the analysis of variance for 
the F-Scale data indicated a significant sex difference, the more 
sensitive statistical analysis of covariance failed to identify 
significant sex differences for the F-Scale scores. Secondly, a 
significant difference was obtained among F-Scale means for three 
levels of scholastic ability. The five null hypotheses which dealt 
with the reduction of authoritarianism through the replication technique 
were accepted, thus, rejecting the claims for the technique's effect on 
the F-Scale scores. 
Conclusions 
The primary focus of this study was the assessment of the replication 
technique as a means for reducing closedmindedness. While no statistically 
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significant di f ferences were obtained at the .OS level when comparing 
"traditional teaching" and the replication technique, the findings 
suggest sufficiently potential educational significance to merit 
f urther research. This tentative conclusion is supported by the 
f i ndings in the study. First, the examination of pre and posttest 
mean differences suggested a reduction in dogmatism, as a consequence 
of being in school, or more specifically, perhaps a consequence of 
the course in Backgrounds of Social Science. Although not statistically 
significant, the reduction of dogmatism for replication students, as 
compared to the control students, approached significance at the .OS 
level, and would have achieved significance if the lower .10 level had 
been preselected. 
The rationale for selecting a more or less rigorous level of 
statistical significance in the evaluation of instructional techniques, 
as opposed to the traditional approach to research, is dependent upon 
the goals for the specific situation (Larkins & Shaver, 1972). For 
example, a decision that would be extremely costly might well be 
forstalled even though the research findings indicated positive results 
with little probability of a chance occurrence. However, as may be the 
case in the present study, the selection of a slightly lower level of 
significance might well be defensible when choices are being made for 
the classroom between techniques for which no other systematic evalua-
tion is available. 
Based on the observations of the researcher and not upon hard 
research data, students who have been exposed to the replication 
technique do appear to exhibit behaviors which are discernable from those 
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of students taught by more traditional methods. A characteristic that 
first becomes apparent is a change in vocabulary with increased usage 
of research technology such as, hypothesis, independent and dependent 
variables, population, sample size, generalizations and randomness to 
mention a few terms. Although valuable, increased student usage of 
typical research terminology does not by itself justify using the 
replication technique. However, additional behaviors appear to accompany 
the students expansion of vocabulary. Students, exposed to the technique, 
tend to qualify their statements more often and appear less likely to 
generalize about the entire world from limited samples, i.e., from 
their own experiences. Incorporated within the increased qualification 
of statements and the reduction in over generalizations is the increased 
importance attached to observable phenomena and empirical data. 
While these observations are not based upon systematic research, 
they do suggest that the replication technique as now used may meet 
an intermediate objective of improving the students ability to perform 
research, but without actually bringing about a reduction in student 
closedmindedness. 
Obtaining intermediate changes in student behavior if the observa-
tions are correct, without reduction in dogmatism may be partially due 
to the factor of time. Students at the college level have had several 
years to develop their personalities and thinking strategies. It may 
be presumptuous for the resear cher or an instructor to think that cognitive 
structure can be changed in a few short months. A future study might 
extend over the entire freshman year (the present study was conducted 
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over a six-month period). Or, the replication technique might be 
introduced in the freshman year and alternated or repeated with increasing 
complexity during the succeeding years of the student's college career. 
And, finally, research might establish critical learning periods where 
the replication technique produces the greatest change in student behaviors. 
Another approach might be a longitudinal study which would assess 
the impact of replication after an extended period of time. A study 
is presently underway to retest all subjects in the present research who 
are still in the college community three years later. The primary pur-
pose of the follow-up study is to determine if any latent effects of the 
replication technique have produced delayed changes. 
The additional concern of the study, that closedmindedness and 
maladjustment in a college population are logically similar, was 
supported by the research. The conclusion that closedminded college 
students are more likely maladjusted adds credence to the widely held 
concern that closedmindedness is at cross-purposes with the goal of 
general education. With the growing concern regarding the debilitating 
effect of closedmindedness on learning and the findings that suggest that 
the replication technique may have some effectiveness in producing 
positive change in students, the call for additional research seems 
appropriate. 
Along with identifying effective time lengths, sequences, and 
critical learning periods for exp osing students to the replication 
technique, other variables should be considered. The replication 
technique may, for example, have greater impact upon college students 
enrolled in one major area of study than in another. There might be 
a differential effect of the replication technique for students 
coming from rather small isolated public schools as compared to the 
more sophisticated student bodies of larger comprehensive urban 
schools. 
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Another possible related area of concern is the concepts treated 
during the replications experience. The basic criterion for the 
selection of each replication in Sociological Analysis (Straus & 
Nelson, 1968), and therefore for the present study, was representa-
tiveness of the concerns of the disciplines of the social sciences. 
Another possible option would be to select concepts for replication 
that might be expected to have an impact on closedmindedness. Future 
studies might hold constant the process of the replication technique 
while varying the specific concepts, for example, to confront students 
with information which is incompatible with his own values and beliefs, 
or, to introduce the student to empirical data which expose personal 
value conflicts and inconsistencies that he may hold at a conscious 
or unconscious level. Either such types of confrontations might 
lead the student to examine his own values and beliefs with the 
possibility that sustained treatment would bring about both a re-
assessment of values and beliefs and a reduction in closedmindedness. 
Not only do individuals differ, but in our pluralistic culture 
there are many differences in experiences, and therefore in values 
and beliefs among groups. To affect closedmindedness, varied concepts 
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related to individual and/or common group experiences may need to be 
the focus of replications. Whether selecting replication topics 
specifically to affect dogmatism would be effective and whether these 
topics would need to be related to group or to individual interests 
are both open research questions. It may even be that the most 
effec tive strategy would be a sequence in which replications were first 
used as Straus and Nelson (1968) propose, and then utilized to deal 
with topics of personal concern to the students but selected with a 
focus on reducing closedmindedness. 
This study has produced findings that suggest the potential 
fruitfulness for further study of the replication technique as an 
instructional method for reducing closedmindedness--a longstanding 
concern of general education. By taking into account the suggestions 
growing out of this study, future researchers will hopefully gain a 
clearer picture of the effectiveness of empirical replications as an 
instructional technique. 
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